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POWER OPTIMIZED REQUEST RESPONSE COMMUNICATION 
PROTOCOL WITH TIMER MECHANISM TO ENFORCE CLIENT TO 

GENERATE REOUEST 



BACKGROUND OF THE INVENTION 
10 L Field of the Invention 

The present invention relates generally to wireless communications 

devices and technologies, and more particularly pertains to a communications protocol 

for small hand-held wireless devices that effectively minimizes the power 

consumption of the hand-held wireless devices. More particularly, the present 

1 5 invention relates to a power optimized request response communication protocol 

which provides a natural protocol that allows a user device to make tradeoffs between 
power consumption and other scarce and expensive resources and functions (e.g. 
bandwidth, transmission range, latency, etc.). 

2. Discussion of the Prior Art 

20 Today's communications protocols were generally not designed 

specifically to support small, limited power, wireless, mobile devices. In particular, 
they do not give the user effective control over power consumption. 

Existing communications protocols for mobile client devices, such as 
pagers, use synchronized time slots to wait for unsolicited messages from a server. In 

25 such protocols, the client goes into a low power mode from which it is periodically 
woken up to listen for server messages. This monitoring process often consumes 
power continuously, because it is implemented at the network level with no 
convenient user or appKcation control to permit intelligent tradeoffs between power 
consumption and frequency of polling. 

30 The following is a brief description of the main activities in prior art 

wireless communications along with their advantages and disadvantages with respect 
to power consumption. 

The IEEE 802.1 1 committee has defined a standard for Wireless LAN 
[ IEEE 802.1 1, "Wireless LAN Medium Access Control (MAC) and Physical Layer 
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(PHY) Specifications", Nov. 1997]. The standard supports both ad-hoc networking, m 
which peer nodes communicate directly, and infirastructure networking, in which 
nodes called access points (AP) are interconnected over a distribution system. 
Wireless LAN implementations require continuous connection to the network and are, 
5 therefore, inefficient in power utilization. Although power conservation modes exist, 
even advanced implementations can only work up to 12 hours using of the shelf 
battery before recharging is needed. Another disadvantage is that Wireless LAN 
(WLAN), devices are very expensive and large in size, hence are not suitable for small 
hand-held devices. 

10 Bluetooth is a standard for low-cost, low-power, radio fi-equency 

connectivity for various devices, such as PDAs, cellular phones, and other cost- 
sensitive information appliances [J.C. Haartsen, "The Bluetooth Radio Sytem", IEEE 
Personal Comm., Feb. 2000, pp. 28-36]. Bluetooth was originally designed to enable 
mobile devices, in proximity with each other, to establish an ad-hoc cell called 

1 5 picocell and exchange information. In summary, the high frequency hopping (FH) 
rate, the need for synchronization between master and slave, and other design 
problems limit the ability to achieve really low power consumption using the 
Bluetooth standard. 

Mobile Telephone Systems are widely used all over the world. The 

20 penetration of cellular phones into the marketplace has been incredibly fast and 

continues to grow. MTS is a Wide Area Network (WAN) in nature and it is meant to 
be able to supply coverage for wide areas with an assumed distance of a few thousand 
meters between the mobile unit and the base station [W.C.Y Lee, "Mobile Cellular 
Telecommunications Systems", McGraw-Hill, New York, 1989]. In summary, tiie 

25 need for a circuit switched network for best support of voice, and the need to 

continuously Usten for incoming calls, in addition to the assumption about the distance 
between the access point and the mobile device, do not allow the proposed power 
conservation scheme particularly not to totally shut of the client transceiver. 
SUMMARY OF THE INVENTION 

30 Accordingly, it is a primary object of the present invention to provide a 

power optimized request response communication method and protocol which allows 
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a user to make tradeoffs between power and other scarce and expensive resources and 
functions (e.g. bandwidth, transmission range, latency, etc.). 

The present invention provides an asymmetric two-way request- 
response communication protocol in which the end user or client transceiver is 
an active participant in the power management scheme. No power is 
consumed until a user-initiated client request is made. At that time, the client 
activates its transceiver and attempts to connect to the server; if it succeeds, it 
requests information, receives its response, and disconnects again, totally 
shuttmg down the transceiver. 

The server's transceiver always stays in a listening mode and 
waits for a client request. The protocol does not provide a direct method for the 
server to send unsolicited messages to the client. However, indirectly the 
server can set the client to send a request after a time-out period, if no other 
request is generated due to user interaction. This has the effect of an 
unsolicited message passing. This allows the application designer to control 
how often to update client information, thereby controlling the client's power 
consumption, since power consumption is related to communication intervals. 
If user customization is provided, a user can override the application settings, 
and set different time periods; thereby giving the user control over power 
consumption. 

This solution provides a method of power management that is 
superior to existing protocols because it estabUshes a natural correspondence 
between user requests and transmit/receive power consumption. With 
appropriate feedback on remaining power on the device, the user can learn to 
manage use of the scarce power resource. Such feedback can even supply the 
number of interactions still available for the user. Given the known timer 
interval set by the user, an 'until-when' parameter can be displayed, specifying 
the time or date xmtil which the device can still operate. This will also allow 
the user to increase a defauh timer setting to achieve a longer working period. 
The extension allows an application to use a timer service to send a poll 
request, allows the protocol to be either server or client driven, within timing 
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established by the user or by the application designer, which can in turn 
consider power and critical resources (i.e. bandwidth, latency). 

The present invention allows better usage of small, power 
limited devices by introducing an efficient power conservation protocol. Use of 
5 the subject invention makes wireless pervasive devices more practical by 

extending their 'listen' time and can contribute to the proliferation of pervasive 
devices with wireless connections. 

The present invention can be widely used in the many new, 
small wireless and mobile communications devices being created, and in the 
1 0 wide variety of systems being built to support them and provide them with 
content. 

The power consumption method and protocol of the present 
invention has application to many small portable wireless devices such as 
powered badges, wireless toys, wireless sensors, wireless information access 

1 5 devices, digital cell phones, WAP phones, 2-way pagers, interactive remote 
controls, personal digital assistants, laptops and other mobile computers, 
intelligent objects and other pervasive devices. 

An interactive remote control protocol and context awareness 
can greatly expand the utility of the present invention. For example, if a 

20 request for information firom a user transceiver was received by several nearby 
server transceiver devices, such as a TV set, an information Kiosk and a soda 
vending machine, the protocol can provide the user with a choice about which 
server transceiver device should be addressed in a universal interactive remote 
control protocol. 

25 

BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing objects and advantages of the present invention 
for a power optimized, request response communication protocol with timer 
mechanism to enforce client to generate request may be more readily 
30 understood by one skilled in the art with reference being had to the following 
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detailed description of several preferred embodiments thereof, taken in 
conjunction with the accompanying drawings wherein: 

The Figure illustrates a logic flow diagram for a preferred 
embodiment of a power-optimized, asymmetric two-way request-response 
5 communication protocol or method for providing communication between at 
least one client transceiver and at least one server while providing power 
management and conservation of power at the client transceiver. 

DETAILED DESCRIPTION OF THE DRAWINGS 

1 0 The Figure illustrates a logic flow diagram for a preferred 

embodiment of a power-optimized request response communication protocol 
vnth timer mechanism to enforce client to generate request. The logic flow 
diagram illustrates an asymmetric two-way request-response communication 
protocol or method for providing conrnixinication between at least one client 

1 5 transceiver and at least one server while providing power management and 
conservation of power at the client transceiver. 

The client transceiver is maintained in a power-off state until 
the client transceiver initiates a request at 10 for a communication v^th the 
server and enters a power-on state at 12. The server transceiver transmits the 

20 requested information to the client transceiver which receives the requested 
information, and then retxrais to a power-off state at 14. The server reply can 
specify a time-out period at 16, and if not, the procedure ends at 1 8. 

The server transceiver stays in a listening mode and waits for a 
client request for information, and the server transceiver does not transmit 

25 unsolicited messages to the client transceiver. 

If the client transceiver has a time-out period, and the time-out 
period expires before another user request for transmission at 26, then a timer 
event at 28 initiates the transmission of a communication to the server. 

If the user/application specifies a time-out period, then at 20 

30 the client transceiver checks if the server specified time-out period is less than 
the user/application-specified time-out period. If not, the time-out period is set 
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to the server-specified time-out period at 24. If yes, the time-out period is set 
to the user/application-specified time-out period at 22, With either the server- 
specified or the user/application-specified time-out period, if the time-out 
period expires before another user request for transmission at 26, then a timer 
5 event at 28 transmits a request to the server. If the time-out period has not 
expired, the user can initiate a further request at 10. 

In alternative embodiments, the client can define the time-out 
period, or the server can define the time-out period or the user/application can 
define the time-out period. In different embodiments, the user can override the 

1 0 time-out period defined by the server and set a different time-out period, or the 
server can override the time-out period defined by the user and set a different 
time-out period. 

The method can also employ an interactive remote control 
protocol wherein the client transceiver can communicate with one of a plurality 

15 of different servers and the client selects one of the pluralities of servers that 
replied to the client transceiver request for information. This option is 
indicated hi parentheses in block 12, 

Prototype System 

A working prototype has been implemented based on a simple narrow 
20 band transceiver. The transceiver has a serial interface through which it receives data 
that is being sent from the device to the air interface and transfers information 
received from the air interface back to the device. . The transceiver is connected to a 
device through the serial mterface. For Server, another transceiver is connected to one 
of the PCs COM ports. 
25 The protocol works as follows: 

1 . Create new fi-ame for each user information request. 

2. Turn on the transceiver and send the frame as a broadcast frame toward the 
server. 

3 . The server's response is sent back to the client. 
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4. Upon receiving an error free response from the server, the client turns off its 
transceiver. If no response is received within the time out period, the client 
resends the request. 

Use of Current Prototype 

The prototype system's client device is very efficient in its power 
consumption because the client shuts down its transceiver immediately after receiving 
a response from the server. The client device, working on a small off-the-shelf battery, 
was able to receive about 10MB of data from the server. It is estimated that such 
amount of data will take a typical application a month or more to utilize. 

One embodiment of such client is a Smart Card form factor device 
with a touch screen, a simple and inexpensive microcontroller, and a transceiver. A 
good power conservation scheme is essential for mass deployment in the consumer 
market. Ideally a device could operate for months without battery replacement, or 
even completely without a battery using solar cells for example. 

While several embodiments and variations of the present 
invention for a power optimized request response communication protocol 
with timer widget to enforce client to generate request are described in detail 
herein, it should be apparent that the disclosure and teachings of the present 
invention will suggest many altemative designs to those skilled in the art. 
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